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(54 ) INK COMPOSITION PROVIDING IMAGE EXCELLENT IN UGHT STABILITY 



(57) Disclosed are a colorant which can realize an 
r* conpositions possessing excellent W**""; 
watertastness. color development and 
resistance, and an ink compos*™ 
same. The ink composition comprises at least a cctor 
art. a polymer covering the colorant and ^ngjnte 
nSecular chain, sites possessing ultravolet absorb** 
activity and/or photostabifizing water^a 
water-soluble organic solvent The ■* ^nposrton 
accadingtothe presort ir«er^^ 
embodiments. In the ink compoahon accordmg to the 



first preferred embodiment, the P^^ fun f°™J^ a 
dispersant and covers the colorarrt. In 
^according to the second preferred w**^*? 
JSymer is in the form of fine particles M 
orant. Further. the colorant compnses: a ^dyi mm 
ment; and a polymer covering the 
h fts molecular chain. sHes P°^^ 
absorbing activity end/br pholostabffizjng acftj. the 
dyewtaepigrnertb^intheformoffinepartdes. 
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o pvemron w use in the ink composition, and 

« BadsacQUOLAil coimos«on. A mixed solvent com- 

[0M21 A solvent for diving or dispersing • e *^"^^JS^ Iron, the viewpoint of 
10002] ft 8°™™ ^..soktoie organic solvent has been extensively » » nendra ies the recording medium 

^ ^^U2^«5* recording^ « 

safety. ^J™ 8 ^ the component to be fixed onto the rewang ^n |es 
or evaporates to £"^ e medium . Various properties are required ^Tupon contact with water 

b.ng/scratch ^ re6, ^^ rte Ha 6 tness and lightfastness among the property, various P 

S^KS w virtue of good water so.ubf.lty. have ^^^^X^ 
,0004] W*f«*» «rtue «g ^ ^ ccntam^ awrte^u^y . ^ ^ 

[0tm . 2^1 « copper phthatocyaoine pigment are ex*Un '*™^ 9 ^m.*** of the Ink corn- 
organic ragmentsj satisfactory lightfastness. Therefore, improving me 

^ 18 SSTaSal^absorber or a P^^^ltuSet absorbers and the pbotoste- 
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tiee.partculariyexcellemiigrTtfastne^.watedastness.cc.0 



chain, sites ^ 

sessing excellent properties. 
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amrr bescbieiiqm of thf drwinss 

igLe8thesurfecedaplumStyoln«2les,arranBedmlono«ua. 
B E 3& M T PF r RIPTI ™ nFTtiF 'N^NTIQ M 

£»n. Recording methods using an ^^^^'^S^ Particularly preferaWy.the inKconpo- 

S] oonUon acccxd** to the P^^^^^ ac^ty and/or f*^*^ 

Sol and having, in its molecular invenfion. that the polymer W . i 

ity va^and a water-soluble orgarac »lvertLMc«d.ngtt me P^^^^ covers a colorant or that the polymer 
«eS refers to a state such that the polymer tunct.ons as a d.sper 

^ersacolorartandisintrwtomotfinep^es^ ^ rbir« acth^y reters to such a pronto 
S£l Further, according to the present .rrverrtron. ^ a T" For sample, the property « ^ 
S ultraviolet energy which is ultimately released as thermal energy k ^ photoslaW . 

Serism dually converts uHraviolet ^^tS^^ ^ 

SSS» ' 
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^ ales possessing *^ 
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iecular chain, sites pos- 



10 



15 



20 



30 



[0023] According to this embedment of the present invention, the polymer has, 
seeing ■ ■wraviolet absorbing activity and/or |3hotostabilizing activity. 

1 L ^Zoonert for pdymer^ 

being grafted thereon. 

(a) Pdymer 

too25t Examples of polymers constituting the skeleton in this embodiment include naturally oocuninp polymers, 

rlt^Sld tragacanth; glycosides, such as saponin; alginic acid and alginic aaddenvatwes. sudras pro- 
^TcS Cte^riethinolarnr; dghate. and err™ atginate; and cdldose denvatives, such aa methyi c* 
E Lrt^etriylcenulose.hydroxyethyl t ^ 

Si ^Sto a prefen* eSnent of the present invention, examples of polymers as the MMn inckje 
Sn JESsm* examples thereof include water-soluWe polymers soluble in water, such as aayeoopdy- 
42X^35* arS poiyurethanes. Among others, a ^i™^^* 
^ S^hwunv havlhra hydrcphilic grdn> or a polymer of a monomer having both hydrophobic aixl nydrophlBc 
£Z£ Sre te e^y p^ened^ther preferred examples of synthetic polymers irrtrie pol- 
^SSS^SS^S^ acrjic resins, such as pdyacryfic ac* ^^^J**™ 
^^SaSSrylorSae copolymer, vinyl acetate/acrylic ester copolymer, and acryta^cryhcierter copdy- 
S reS. suchTsSyrene/acTyflc acid copolymer. ^aneAnethaoyfca^ymer. 
SfrffiS^ copolymer, styrene/ a -methyistyrene/acrylic add c*»tymer, 

acid/acrylic ester copdymer. styrene/maleic add copolymer. styreneAnalec anhydnde copdy- 
^•2SS^S«dd copdX vinylnaphthalene/maleic acid copdymer. and vinyl acetate copolymers, 
5T55S^^^^ acetTefetty add ^ethylene ^^^^12 
ccSSr^acetate/aotonic add copolymer, and vinyl acetata/acrySc aod copdymer. and salts of the above p* 

K Fcrthepdyrner.whk*funtf^^ 

Lrfarweioht and the weight average mdecular weight is prelerably 1.000 to 50.000. Mfimmnrinm a „ 

S H TecW in use. the polymer may be adjusted by the addition of a neutralizer. audi as ammonium, an 

* S^tol preferred embodiment of the present invention, the pdymer is an acrylic polymer which may 

' fSdedfT,^^ 

r^r^rnS^r^^ 

j^*?^ 8alic y |ate - c y anoacrytete< ** ph5Bo1, w b!ndwed 

i amine skeletons. „ 
[0031] Specific structures of these skeletons are as follows. 

Benzophenone skeleton: 



46 [0032] 



6 Ah 
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- -jag^aBMle-sHeletoOL 



10033] 
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IS 



Hindered phmolsl^etoru_^_, 
[0034] 

so H 

HO 




t—ai 




t — amy* 



—amy! t— amyl 



Salicylate skeleton: 
[0035] 
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^ * • .Cyanoacrylate skeleton: 



[00361 



to 



0 

R-o-i, 



15 



Hindered anrtineskeleton: 
20 [0037] 



SO 



(00381 Acceding to the present invention, the polymer having, in its molecular chan srtes possessing uttmvwW 
Eina acSr and/br photostabilizing activity may be a hamd^tn^^^»*!»oa^^^ 
2£ta mSShavtog a site possessing ultraviolet absorbing activity and/or photostabtonfl actnrfy. or acop* 
ZToducTb^roX as aTnponert tor pdymerfcation. a monomer having a 
^SeWand copolymer^ this monomer with other monomer. AHernatn^yJhe P°>^«^- ln JJ 
Svshes pcsSng ultraviolet absorbing activity and/or photostatting a^ may be pn^uced by gmtt 

S^ng srtes possessing ultraviolet absorbing activity and/or photostaMi ***** Jf^l^S? 
SSpS indude monomers having a site possessing ultraviolet absorbing ^^^^ 
Skfeand andhylenically unsaturated bond. Specific examples d sudi monomers .ndude benzotr.az6eurtrav.det 
S^h^^ an eLenicaHy unsaturated bond, beruophenone ultraviolet absorbers having an etnylentealy 
SSLjK SteSTSSSSrt* having an e?hylenically unsaturated bond, cyanoaaylateurtravidrt 

SL at^ecilte^es of monomers having an ultraviolet absorbing site with a benzophenone skeleton: 
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CHj 

CH2=CCOOCH2CHCH 2 0 
OH 



OH 0 



CH2=CHOCOCH 2 0 



OH 0 



CHa-CHCOO 



OH 0 

:or c 






oh 9 

CHa=CHCONHCH8 



C^-C^CtXJCHaCHaO-IQj lQ) 



R^CHs.iCHahCHs 



OH Q 




CHa-C(CH3)C0OCH 2 CHCH2O 
OH 




60 



CH3CH2CHCI 
J. 

CH2*C(CH3)COO 



oh 9 • 
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CH2=CHOCO 




OOCCH=CH2 



10 



[0040] 
lows: 



Specific examples of monomers having an ultraviolet absorbing site with a benzotriazole skeleton are as fai- 



rs 



rrv 



OH 



o 



CH3 



-CH2NHCOCH=CH2 
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OH 

^^^CHjCH-CHa 




CHa 



35 



N 



OH 





CH 3 

CHzCHaOCONHCHzCHzOCOC^CHa 



CC 




SO 



. ^ CHa 
HO T I 

OCOC=CH2 
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c 














HO' 




1$ 




OCH 2 CHCH 2 OCOC=CH2 
OH CH3 




OCH^H^HiCOOCHXHCHpCOC-CH, 
OH CH, 




NHCOC(R)=CH2 



R = H,CH3 



50 



CHa 

,=cc 



CHa-CCONH 




N 



/iff 

C(CH 3 ) 2 Ph 



65. 



9 



EP1 006161 A1 



10 




N 



'OH 



CO- 



O 



-OCOCH=CHz 



15 



20 




N- 



OH 



o 



f 



iHz-CHz-o-c— c—CHa 

CHg 



[0041] Specif ic examples ol monomers having an 
so follows: 



ultraviolet absorbing site with a hindered phenol skeleton are I 



35 



40 



t-butyl 

CHa-CHCONH— (O)" 0H 

N-butyl 




C^QOyCOOCHzCr^^OOC^Cr^COC^Cr^S- 



,t-buty1 
OH 
t-butyl 
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CH^-CtCH^COOCHaCHir^CONHCr^CHaOCCXJHaC 



,tt 



t-butyl 
OH 
t-butyl 
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CH 2 =C(CH3)COOCH 2 CH 2 CH2— <^J>~^ 

't-butyt 




,t-butyl 



10 



15 



SO 



OH 



t-arrv 




PC0C(CH 3 )=CH2 
t-amyl 





CHtCHa) 
t-amyl 

a photostabilizing site with a hindered amine skeleton are as follow: 



CH/ CHa R-H,CHs 



35 



SO 



CHa-ClRJCOO— T^-CHs 
CH/cHa 

CH3CH3 
CH2=C(R)CONH— ^NH 



R=H,CH3 



11 



CH 2 
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cm 

.CWCOOC^h/^OCOCW-CH, 

ch/ch, 



10 



is 



h O" oco?h 



20 



h O~ ococh 

CVVCHa 
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Hf/^Y-OCOCHj 



H n\-ococ==ch2 
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MDK STAB L*-o< ^•TClYom Asahi Denka Kogyo ua, «» » 

M methacrylate). available ^ Asaniu • rfin n For exam- 
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100451 *^£EZS^ 

ultravioletabsortong a^T^, ethyl (mesylate, isopropyl f"g"JJJ CEflwyl In**"* 
aSyfic esters, such as m^J J^KE isoamyl (meth)acrylate, n-hexyl l^^^S^ cyclop 
isobutyl WW^'^^nSw^ dodecyl (meth)acrytale. ^^^J^, J5*» 
ylate. octyl ^*^hCL^^ 

(me th)aaylate. phenyl «2fS5SS?2^ «« acetate: 8C ^?Il^ Sim 

^ate. QtycWyt ^^^^Tlthylstyrene, ^ue«. t^^^^^^. ^ 

matic vinyl compounds, such j* *T * ated ^^^ 

vinytn^hthalene, and ^^^^^,JLt, vinyl chlorkl., ^^S'^acrylic acid, 
ytene. propyler^ jsoprop^en ^buted^^ ethy ,enically unsaturated ^fumaric add or 

L. a* e-l»J^^ Kaconic acid or rnpnoaN and 

methacrylicaad,male.cac^.ormo y such a s acryiamde art IW*a ^ wNHnelhy|an4 . 

alkylamino esters ot acrylic acn or t dimethylatninoethyl methaoywe. ™ ^ ^ m a lkytanino ' 

noethyl mesylate, ^^^^S^ methacrylate; ^^^"SS h N<BrneW : 

vinylsullonic add. s^n«uttoro ^ asarrtxturedtvwornwe. ^^ rop ^ 
[0049] InthBembod.mem.mepojr ^ rf * e oolvmer added may be prop- 



40 



50 



55 



13 



10 



15 



f EP 1 006 161 A1 f 

SS5 S Regal R ^ 330R ' ReQ h Vr 21 U a^el^ctured by Cabot Corporation; 
So Monarch 1000. Monarch 1100. Monarch 130* Cotor Black FW200. Color BlackS150. 

^'SckFWI, CotorBtecKFV^, Color ^FW^V. Black 6, Specie. BJa*^ 

Sor B.e*S160. Color Black 8170. Pnntexjft 

sSalBlack4A. and Special Bla*4. manufactory Dj^Hj* * us » ^ w C . L pigment YW- 
£.1 " Pigment Yellow 2, CI. ^^*^ffS2S£S2 Pigment Yellow 74. CI. Pigment 
SucaP-SemYe^ 

Stow 75 CI. Pigment Yellow 83. C.I. Pigment YJtow "gJJ^Jj, C .L Pigment Yellow 151 . and CI. 
yS®.C..P^ 

Pigment Yellow 154. Pigments usable lor ."J*™ ™ c , pJ^ Red 57 (Ca). CI. Pigment Red 57:1. CK 



so 



35 



(c)V\teter-soluble organic solvent 

UL sited, pdyahywi. dye* P*P™^^™^S «^<<l»*t^'*» h * eu * 

o 20% by weight, based on the ink, 

(d) Other ingredients ■ 

^ w that is possesses excellent storage statolrty. and. wen wner a. w redspersiWHty for a 

«, interruption of printing, thus offering high ejection stabflrty composition of the present invention, .ndude 

[00601 Examples of alkali hydroxides, which may be added *°^' n ™^ ^ alteS hydroxide added to the ink 
SumM^e.^ . • 

5£«JE preferat* about 0.01 f^S S^ of the present 
[00611 Examples of tertiary emmes wh.ch ™* b °^' diethy iethanolamine. trr.sopropenolam.ne. and 

m nmdLmine, triethylamine. triethanolam.ne. ^^^'J The amount of the tertiary am.ne added 



14 



w 



15 



25 
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L^ntion mav contain a saccharide. Saccharides, wnicr i may u« . . , , and polysaccharides, and pre- 

S exarrp.es thereol ^lude ^Jf; ^"^^^^2^ po^saccharides refer tosaccharides * a 
sort*. rr*ttose.cellobiose. te <^' K * "^^^^^ "^"ISSSI 
!ahp sense and embrace materials which widely exist in me new « saccharides (tor example, sugar alcohols 

^SSfesss saasass 

nrrnrriina to the present invention, the line pamat» ui . noivmer may be one wb«cn is commercmuf m 

l ( ^l en ^^?Sa«e method. Preleratxy. the P'S^^^e^T^ew ntcer. adispereer. 
. S ol a suteWe dispergator (tor example, an agtetor £ a water^olutte organ* 

to prepare a contemplated ink composite. 

1Q,!W " " „ . Mth . nreserrt invention basically comprises at 



SO 
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(a)_Cdqrart 



LrLv and/or the photostabilizing activity is selected from ™ a^ ^!"''» an d has an absorbing activity 

uKravidel absorbing 

in a vwelength region from 200 to 400 rm Jf^^^^ofriazole. benzophenone. salicylate, cyanoacr- 

King aSy art* pn*ostai*ng ^S^ffS^^ ^ " !2£ 
Son; a monomer having a she possessing ' U ^!lSta a monomer having a site possessing uBravroW 
U nreduced by providing, as a component tor pdymenzaton a J£ ^ monomer. Alternatively. 

L pc^er having, in te molecular chain, sites P° Kess ^ fl X3j absoroin g activ ity and/or photostabitomg activity 

SyC^ucTby ^^^KSJSS^ and/br , *5?* S 5 
« «Za nolvmer Preferred monomers, having sites possessing ""^viaei uttra violet absorbing actv- 

* ffinE above production process ind*Je nam** ^ « s ^ £^ ol such monomers indu* 

^ photostabiliz^g activity and an ^^^^^^ uftraviotet ab^shav- 

benzotriaToleultraviolet absorbers ha ^ 8n .^ w 2^ab2n^^ving an ethylenically unsaturated bond. 

Lilhiibinn site with a hindered amine skeleton. wither with the above monomer include: vfrfld 

ST ^E?n3s o« other monomers, which may be ^'^^X^te. ethyl (meth)acrylate. isopropyl 
E fa exaZe. acrylic esters or methacrylfc esters, such as ^.^a^S (meth^crylate. n-hexyl 
Uacrytate. ^J^^g^ S3 Uiaaylate.c***. 
Sacrylate. 2-ethylhexyl ^^^^S^^K meth)acry1ate. 2-hydroxyielhyi (methjcf- 
^ Zeiwacrvlate cyclohexyl (meth acrylate, phenyl (meth)acryiate. Denzy i , acrytonWte, 

Lthacrytonrlrile and the like; aromatic vinyl .^^^togenated vinyWene. such as vinyliderw chtoride 

and vinytidene fluoride; ethylene, ^^^^^n* for example, ethylenically unsaturated cato£c 
ketone chloroprene and the like, and carboxyt-contain.ng cor^una^ v Haconic acid or monoalkyl estare 
aS ;S Tacrylic add. methacrylic add. male.c a °^™^^^ ^ a6 acrylamide and N.N-dimeJ. 
SSSc add or monoalkyl esters thereof; ^o<onta^.ng amirxxontalning compounds. 

and alkylamino esters of acrylic -"^J*"* IS^noethyl methacrylate. dfrnety 
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inn m **>*» group, such 8& m?^mahybn*»ethrt.o7la™*. N** 8 ^.**^^™^"^ 



to 
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SO 



^^^^^^^^^^^^^^^^^^^^ 
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oUob^onddispo^oVwtwportwIarty piehfWd. . nuHt Exanvtes ol Uw inorganic pigment 

and lighttestness. 
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A CC odinQtothisent)otfimenl,theinKco^(»roon^ ' . an0 ^ a terfastness ot pnnte. 

drying, drying to the touch, ntt*** ^T^^ „ 8e constitutes an invention. That fc 
0 Z Aw*Q to another aspect o» the ^J^^SSt comprising: a dye or a pigment; 
Xng to anoth»as^ 



(bjWater-solubleorganicaolvern ^rieesawater-solu- 
Winone - n, ihereo. added may be properly determined. The amount, however. . preferably about . 

ymer covering ^^"Sm produced by dispersing the colorant .n water K8W£ ° water-soluble 

We solvent 

[0099J The ,nKC °T' an a|kali hydroxide, or ammona. The addition of tnesc . w v» tvw after 
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^§S5sssss=wsb sssassis 
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called 'cleaning operaton. Tneeuweu- 
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101111 



to 



Fta 2 is an enlarged view showing the surface o» nobles tor the recording heaTl. In the dravsnr^air- 



^rn^osition and a black ink composition are e ected respectrveiy ir¥ougrrno^«fe^^^^*^ 
Se^headl is rr^ together wrlhfteir* far* 2 on a carriage 4. 



15 



20 



25 



rrrmrntiTTnTrfPftlY ,nerA1 

mum Stvrene (30 g) 20 g of 2 ^hydroxy4*neth^^ S^JS^Sl 
[0115] Styrene (30 g;. « » -v » ' u nraviolet absorbing activity. 50 g of methacrylic aod. and 2 

hired by OtsuKa Chemi&al Co., Ltd.) as a monomer naving unm . c * toluene. THe rrfxture 

fl of a f « •-azobisisc^utyroniH.e (A.BN) as a S Sadnl^in the system by nitrogen. 

measured by QPC and found to be 7,000. 

so FrrrnrntVrnTTfr" 1 """^ 

(0116, ^(SOg^gofm^a^ 

initiator were dissolved in 200 g of toluene ™*^™J e ™^Z?ti"* reaction, the reaction mixture was 
60-C while replacing the air in the system by nrtrogen. , Jfter the m to prepare a polymer 

St^s S^S^ o, the poiymer was measured by GPC. and tound to be 7.000. 

*» to 70 -C under «ltoltonh , . ;^^ h ^rXo7S l4d«^m«o«ton «« rted 
dispersed particles. 



40 



45 



,01181 Water contained in the polymer emulsion was evaporated to form a '^^f^' 855 tr8nSfti ° n P ** 
^Lsu!Swr^rentia. scanning calorimeter (DSC) at a temperature nse rate of 1 0 CM 



» f . rr . rm cn t minirm imfilm-tormipg temperature (MFD 
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5 formed 
perature. 

Pf^r? tiftnofinks 
10 ydiowinkAl 
[0120] 



1S 



90 



CI. Pigment Yellow 93 


3wt% 


Polymer A1 — - 


2wt% 


Glycerin 


10wt% 


Triethanolamine 


1 wt% 


kdh 


0.1 w(% 


Pure water 


Balance j 



Yftllwinh^2 

[01211 



CI. Pigment Yellow 93 


3wt% 


Polymer A1 


2wt% 


Glycerin 


10wt% 


MaWtol 


7wt% 


2-Pyrrolidone 


2wt% 


Triethanolamine 


1wt% 


KDH 


0.1 wt% 


Pure water 


Balance 



[01221 



so 



55 



CI. Pigment Yellow 93 


3wt% 


Polymer A1 


2wt% 


Polymer emuteion 1 


3wt% 


Glycerin 




Maltitol 


7wt% 
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(continued) 





2_wt% |. 


Triethandamine 
KDH 

Pure water 


1 wt% 
0.1 wt% 
Balance 



10 



VrilowinkM 
[0123] 



1$ 


CI. Pigment Yellow 93 


3wt% 




Polymer A2 


2wt% 




Glycerin 


10wt% 




Triethanolamine 


1 wt% 


20 


KOH 


0.1 wt% 




Pure water 


Balance 



25 Yellow ink AS 
[0124] 
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CI. Pigment Yellow 93 


3wt% 


Polymer A2 


2wt% 


Glycerin 


10wt% 


Maltitd 


7wt% 


2-PyrrolkJone 


2wt% 


Triethandarrine 


1 wt% 


KOH 


0.1 wt% 


Pure water 


Balance 



[0126] 



CI. Pigment Yellow 93 


3wt% 


Polymer A2 


2wt% 


Polymer emulsion 1 


3wt% 


Glycerin 


10wt% 


Maltitd 


7wt% 


2-Pyrrolidone 


2wt% 
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(continued) 



KOH 

Pure water 



0.1 wr% 
Balance 



15 



io ^valuation A1 : Ughtfastness 

101261 For each of yellow inks A1 to A6, a blotted image of 3 cm x 3 cm was printed (100% duty) on plain papers, 
i e Xerox 4024 and Xerox P. and a specialty paper for ink jet recording (manufactured by Seiko Epson Corporation) by 
means of an ink jet printer MJ 8000C (manufactured by Seiko Epson Corporation). 

t0«71 The blotted images thus obtained were subjected to a 600-hr exposure test usrng a xenon fadeometer. In 
mis case, for the blotted image area, the color before exposure and the ^f"«P^^™?^J^£ 
bemCE 7000 spectrophotometer (manufactured by Macbeth) and expressed in terms of the LW color system ofthe 
Star Terence "indication method specified in CIE (Commission International de rEclairage). and a ^nge in cdor 
between before the exposure and after the exposure in the blotted image area was expressed in terms of the color {in- 
ference determined by the following equation. 

Color difference: 



as 



[0128] 



(Ah*) 2 !" 2 
[0129] 



ae 



.[(AL*) 2 + (AaV 



The results were evaluated according to the following criteria. 



A: AE * 10 
B:10<AE rt a20 
C:AE* -) >20 

as 101301 Further, for the blotted image area, the color density before the exposure aid the color density after the 
«oosure werVmeasured with a Macbeth densitometer TR927 (manufactured by Macbeft^and a change «" cotor den- 
s^eTbefore and after the exposure in the blotted image area was determined. The results were evaluated 
according to the following criteria. 

40 A: OD value change of not more than 5% 

B: OD value change of more than 5 to less than 10% 
C: OD value change of not less than 10% 

Fvaluation A2: Rubbing/scratch resistance test (line marking resistance) 

48 roi3l 1 The records prepared in the e/aluation 1 were dried at room temperature tor 24 hr. and the printed charac- 

ZEBRA at a marking force of 4.9 x 10 5 N/m 2 and visually inspected tor staining. The results were evaluated 
according to the following criteria. 

A: No stain was created by marking twice. 
B: Stain was created by marking once. 



so 



[0132] 



The results of evaluation were as summarized in the following table. 



& 
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6 


Yellow ink 


Ughtlaslness 


ance 






Color difference 


OD value 






A1 


A 




A 


B 


- 


A2 


A 




A 


B 


10 


A3 


A 




A 


A 




M 


C 




C 


B 




A5 


C 




C 


B 


1S 


A6 


C 




C 


A 



so pr^nV^^ ftdQmnte 

P^lnrants B1 , 

as FurXr. 10 fl d activity end 1 fl d 

Cherrical Co.. Ltd.) as a ^^^J^SS by Asahi Denka Kogyo Ud.) as a rnc^ha^oa 
ethyl^-piperidyl nwthaoytete (ADK STAB^BZ^irarurewrw^ c.l. Solvent Red 63 was 

Ston possessioc photopolymerizing ectorty v^e added ^^^T ^ ^ o, a-suHoerfhyi rnethacrytato. 

added to and dissolved the mixed ^^J^^^Lw was at * hi * * 
ar* 0,1 gd sodium d«Jecy.r^^ prepared, 
mearedahomogenizer to perform^ 

[0134] Distilled water (200 ml) and 0.1 g of ^ff^^T^ a nitr ogen inlet tube, and the temperature 
S agrtator, a reflux denser, a d ^ n d ^^ & ^^^tS(2 g) was further add* thereto, 
wes raised to 70 -C under agitato* «i , a [^J^^uat X *opwtea * the reactor, and a reaction iwas' 
[01351 The monomer solution containing a J^""^^^ to room temperature, and adjusted to 
tan allowed to proceed at 70 «C for 5 ^^^^ZZ^^^^^^^^Z 



30 



40 



45 



folorantB2 

[01371 C.Sc*en»R*d60(60g).90go»sty^^ 

teving . *S*n possessing ^^Sa^KseS Zmer. Separately. 90 q o. a *0% jolu^d 
to dissolve the contents in one another to pr ep are n Jjjjj « e d ^ water, 18 g d ZONTES 

Poval 600 (manufactured by Nippon Syndic Orcnea Industry ^ ^ 0 . 3 g BP0 (manufactured 

so Tm (manufactured by Mateurnoto Vushi S ^^i^^' ^ in a beaker, lotted by rr^ng whte 
by Wato Pure Chemical hdustries, UdJ a ^2^' J^ se 3the aqueous phase ware mixed together* 
ling to prepare an aqueous phase * "^^^J^Tcl an .m*Mr to prepare an elision. TT» 
a 1,000-cc beaker, and the mixture was stmed at a h.ghj peed W ^mea and arenux condenser. Die- 

Secular chaE>, sites possessing ultraviolet absorb** activity. 
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10 



16 



Lent, and 1.0 0* P«£™T^^ high Seed by means ol an emulsHierto pre- 

A and the liquid B were rruxed together. Th mnrtur : was Wbotwh ^ j- thermometer, and a reflux 

pareanerru.lsion.T*eemu^ 

condenser. Distilled water (200 g) was ^^.^^^^^ jj^ceed tor 5 nr. Thereafter, the solution was 

SS^eculaTcha^ 



go inclusion of me dye in ihe polymer. 
lnk-Bl 

(0140] 



30 



Colorant B1 


5wt% 


triethylene glycol monobutyl ether 


10wt% 


Glycerin 


10wt% 


Potassium hydroxide 


0.1 wt% 


Pure water 


Balance 



lnkB2 
101411 



Colorant B2 


5wt% 


Triethylene glycol monobutyl ether 


10wt% 


Glycerin 


10wt% 


Potassium hydroxide 


0.1 wt% 


Pure water 


Balance 



60 



65 



25 



lnkB3 ... 



[01421 
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16 



Colorant B1 

Methylene glycol monobutyl 
Glycerin 

OHine STG (Nissin Chemical Industry Co., Ltd.) 

Potassium hydroxide 

Triethanolamine 

Pure water 




20 



lnkB4 
t01431 



Colorant B2 

Diethylene glycol monobutyl ether 
Glycerin 

OHine STG (Nissin Chemical Industry Co.. Ud.) 

Potassium hydroxide 

Triethanolamine 

Pure water 




[0144J 



Colorant B2 

Diethylene glycol monobutyl ether 
Glycerin 

Potassium hydroxide 
Pure water 




so 



66 
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Colorant B3 


5wt% 


Triethylene glycol monobutyl ether 


10wt% 


Glycerin 


10wt% 


Potassium hydroxide 


0.1 wt% 


Pure water 


Balance 



IS 



[01461 



lnkB8 
[01471 



Colorant B3 


5wt% 


Diethylene glycol monobutyl ether 


10wt% 


Glycerin 


10wt% 


Olfine STG (Nissin Chemical Industry Co., Lid.) 


0.8 wl% 


Potassium hydroxide 


0.1 wt% 


Pure water 


Balance 





CI. Direct Red 16 


5wt% 




Diethylene glycol monobutyl ether 


10wt% 


40 


Glycerin 


10wt% 




Olfine STG (Nissin Chemical Industry Co.. Ud.) 


0.8 wt% 




Potassium hydroxide 


0.1 wt% 


45 


Triethanolamme 


0.5 wt% 




Pure water 


Balance 



50 p/aluationtest 

Fynhintton B1 ; 1 ightfastness test 1 

M _ . M1nksR1 toBfi a wotted irnage of 3 cm x 3 cm was printed (100% duty) on plain paper , i.e.. Xeiw 

3ff^52 ^obtained were subjected to a 300-hr exposure test(at 0.25 W/m*) using a 
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dXerce determined by the toBwdng equation. 

6 

Color difference: 
[0150] 

AE' lb -KAL-) 2 + (Aa-) 2 + W 2 ] 1fl 
I0 1511 TheresuHswereevaluatedaeooKlingtotheWlowingcrHena. 

AtAE^SlO 
,« B:10<AP ib a20 
C:AE**>20 

E^^n^Mn^^testg . 
[01621 ^ohedirragesfo^ 

wTre evaluated according to the following criteria. 

A- OD value change of not more than 5% 
B: OD value change of more than 5 to 1^8 than 10% 
C: OD value change of not less than 10% 



20 



30 



difference. 

A:AE***10 
B:AE* -b > 10 



40 



E^y^n R^inq tecratah * 

I015 4, B,o«edirrageewereformed.nthe^^ 
?"ere«,rdsthus^^^ 

water-base fluorescent mar ' <8 'Pf n ^ . «sutts were evaluated according to the following criteria. 

10 5 N/m* and visually inspected for stainmg. The results were evauaxeo 

A: No stain was created by maridng twice. 
B: Stain was created by maridng once. 



so 10155] 



Tneresultsdmluationwereassumrmrizedinlhefollowingtab^ 
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Ink 


Ughtlastness 


Water-fastness 


Rubbing/scratch resist- 
ance 




IVilnr riiff erenc© 


00 value 








A 


A 


A 


A 


DO 
JSC. 


A 


A 1 


A 


A 


B3 


A 


A 


A 


A 


B4 


A 


A 


A 


• 


B5 


A 


A 


A 




B6 


A 


A 


A 


A 


B7 


A 


A 


A 


A 


B8 


C 


C 


B 


B 



25 



40 



CotoDLCl 

,01*1 sty^sog^gofbut^ 
Further. 10 g o» *<W^"*^^ 

Chemical Co.. Ltd.) as •r^X^LASCS-^i Denta Kogyo Ltd.) as a monomerhavmfl 
tamethyl-4-piperidyt methacrytate ^ K J^^' ^ a^d rf«solved in the solution with stirring. CI. Solent 
a skeleton possessing P™^*™™*J^J™^n^™ Xef (ioo ml). 2 g of a sodium salt of 2-surtoelhyl 
Black11wa7added to and dissolved in ^ 

metcrytete.andO.1 

speed by rnsansdatonxgenizertope^ 

[01571 Distilled water (200 ml) and 0.1 g of sod.um a nitrogen inlet tube, and the temperature 

lanag te tor.eref.ux^ 

was raised to 70 -C under agitaton in a nrtroge ^^f 0 ™d,Sv added dropwise to the reactor, and a reaction was 
• ,0158] The monomer solution cortm a f^^^^Stod to room temperature, and adjusted to 
Li allowed to proceed at 70 -C for 5 ^jeac^rr^e v^ then w a 0 ^m f Bter to 

pT^^ .^eclarch^n. 

200 nm as measured with a parfde size distribution meter. 

Colorant C2 . 
,0160, Co.orantCawaspreparedin.esame^^ 
solvent Yellow 12 was used instead of Ihe dye CI. Solvent BtecK .11. 

CfilsanLSa ( _ 

,.«,, Col.»n 1 C 3 .»p..P>redin.«^m^ 

photostabilizing activity was added. 
Qnlnrant C4 

m « 0*-0.-«-*-. 



50 



55 



29 



EP 1 006 161 A1 



iske^oi 



photostabBizing activity was added. 



5 InlrrnmppsftiOnS 

10163] Ink compositions containing the 
latione. 

10 Ink CI 

[0164] 



forma- 



ts 



20 




Carbon 

jSi-rt ^^^^™°'"*° w °™ rta8 " B ' ) 

Glycerin 
Surtyno1465 

TrietMene glycol monobutyl ether 
Proxel XL2 (preservative, manufactured by 2ENECA) 
Ion-exchanged water 



lnkC2 



30 



3.5 wt% 
1 wt% 
1.5 wt% 
10wt% 
1 wt% 
7wt% 
0,3 wt% 
Balance 



(016$) 



CI Pigment Yellow 74 
Colorant C2 



Glycerin 
Sur1ynol465 

Triethylene glycol monobutyl ether 

Proxel XU 
Ion-exchanged water 



)nkC3 
so [0166] 



3wt% 
1 wt% 
1.5 wt% 
10wt% 
1wt% 
7wt% 
0.3 wt% 
Balance 



Carbon Black MA7 
Colorant C3 



Styrene/acryl copolymer ammonium salt 



(disperse*: molecular weight 7000, resin component 38 wt%) 



3.5 wt% 
1 wt% 
1.5 wt% 
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10 



15 



GiycfflSr 
Surtynol455 

Triethylene 9^ m°nobutyl 
ProxelXl2 
ion-exchanged water 

)nkC4 
[01671 



salt (dispersant: molecular weight 7000. resin component 38 wl%) 



1 wt% 
7wt% 
0.3 wt% 
Balance 



Carton Black MA7 
CI. Direct Black 154 
m Styrene/acryl copolymer ammonium 

Glycerin 
Surfynol465 

Triethylene glycol moncbutyl ether 
Proxe!XL2 
Ion-exchanged water 

so lnkCS 
[0168] 



Glycerin 
Suriynol465 

Triethylene glycol monobutyl ether 
ProxelXU 
Ion-exchanged water 



3.5 wt% 
1wt% 
1.5wt% 
10wt% 
1 wt% 
7wt% 
0.3 wt% 
Balance 




Ink C6 
60 [01691 



55 



CL Pigment Yellow 74 
Colorant C4 
Styrene/acryl copolymer ammonium 



salt (dispersant: molecular weight 7000, resin component 38 wt%) 



3 wt% 
1 wt% 
1.5 wt% 



31 
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(continued) ^ 


10wt% | 






5 


Surfynol465 

Triethylene glycol monobutyl ether 
ProxelXL2 


1wt% 
7wt% 
0.3 wt% 
Balance. 





70 



EyaluafifiDJ 



20 



is [0170] T^e test was carried out in the same manner as used in the evaluation test B1. 
..laBaBBE cgrtlnhtfarrtnrefrtegl 1 
[0171] The test was carried out in the same manner as used in the evaluation test B2. 

Fualyajinn C3: WafcffestneSS 

[0172] The test was carried out in the same manner as used in the evaluation test B3. 
2s Palliation C4: p^hinn/scratch resistance 

[0173] The test was carried out in the same manner as used in the evaluation test B4. 



30 



[0174] Blotted images were printed on all the following recording papers in the same manner as described above 
in connection with the evaluation test B1 . 

(J) Xerox P (Xerox Corp.) 
55 ©Ricopy 6200 (Ricoh CaUd.) 

<3) Xerox 4024 3R 721 (Xerox Corp.) 
® Neenah Bond (Kimberly-Clark) 

© Xerox ^pc»-<a Corp.) 

© Yamayuri ("HbnSfPaper Co.,m) 

40 roi75l For the blotted image area, the optical density (OD value) was measured in the same manner as described 
Kin M mSSthe Luafcn test 1. The average of the OD values tor the six papers was determined. The 
average value was evaluated according to the following criteria. 

45 A: Average OD value of not less than 1.30 

B: Average OD value of not less than 1 20 to less than 1 .30 
C: Average OD value of less than 1.20 



[0176] The results of evaluation were as summarized in the following table. 



55 



Ink 


Ughtfastness 


Water-fastness 


Rubbing/scratch resist- 
ance 


OD value 




Color difference 


OD value 








C1 


A 


A 


A 


A 


A 
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C2 
C3 
C4 
C5 
C6 



Color difference 



A 
C 
C 

c 
c 



OD value 



A 

C 
C 
C 
C 



A 
A 
B 
A 
A 



anoe 



A 
A 
B 
B 
A 



A 
A 
A 
B 
A 



Claims 

1 An ink composition comprising a colorant; a polymer covering the colorant and having, in its molecular chair ^ sites 

2. The ink composition according* daim 1, wherein the polymer functions as a dispersant and covers the colorant 

3. The ink composition according to claim 2. wherein either the weight average molecular weight or the number aver- 
- age molecular weight of the polymer is 1 .000 to 50,000. 

4. The ink composition according to daim 2 or 3. wherein the polymer has hydrophilic and hydrophobic groups. 

6. The ink composition acceding to daim 4. wherein the hydrophilic group is at least one member selected from the 
group consisting of carboxyl. sulfonic add. phosphoric add. amfcfo, and amino groups. 

6 The ink composition according to claim 4. wherein the hydrophobic group is at least one member selected Ifromthe 
„SS' S alkyl. substituted alkyl. aromatic mbnocydic hydrocarbon, fused polyoycffc aromatic hydrocar- 
bon, heteromonocydic, and fused heterocydic groups. 

7. The ink composition according to daim 4, wherein the polymer is a random copolymer, a block copolymer, or a graft 
copolymer. 

8. The inkcorrpos-rtionaccoroTng to any oneof daims2to 7, wh-«htortr«r comprises pdyrr^ric fine partides having 
a diameter of 5 to 200 nm. 

9. The ink composition according to daim 8. wherein the polymeric f ine partides are dispersed particles of a polymer 
emulsion having a minimum lilm-torming temperature of 30*C or below. 

10. The inkcompodtJon according to claim 1. wherein me 

1 1. The ink composrtion according to daim 10. wherein the colorant has a glass transition point of 30«C or below. 

12. The ink composition according to daim 11. herein toe vrate^ 
or above. 

13. The mkcornposhtonacocxtf^ 
group as a functional group. 

14. The ink composition according to any one of daims 10 to 13. wherein the colorant has a particle tfameter of 5 to 
500 nm. 

15. The ink composition according to any one of daims 10 to 14. which former corrpr^ 

16. The ink composrtion according to daim 15. wherein the colorant is a pigment or a dye. 
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17. "me ink condition accord^ any one ol dams 1 to 1 6. wherein the polymer prises a polymer composed 



».mrH*,nn *n Haim 1 7 wherein the thermoplastic polymer is selected from the group consisting 

Tene a poly(meth)acrylic ester, a styrene/(meth)acrylic ester copolymer, a ^ene/maleic acid copolymer, a ay 
ester copolymer, polyvinyl acetate, pdyester. polyurethane. and polyamde. 



10 



15 



20 



1 9 The ink composition accords to any one ot claims 1 to 1 8. wherein the she possessing he <*»^£> 
STS photostabilfzing adrvity is selected from the group consisting of aromat* ^rvoc^ic h^ 
S V*&wS* aromatic hydrocarbon, heteromonocydic. and fused heterocyd,c groups, and has absorbing . 
activity in a wavelength region from 200 to 400 nm. 

not. or hindered amine skeleton. 

an ethylenically unsaturated bond. 

« 22.Theinkcon*osnfonac^^ 

23. A recording method comprising the step of depositing an '" k ^ omp ^'^ ,n i >nto B recordin0 mecfiurn to Pa*" 11 P***" 
ing the ink composition being one according to any one of claims 1 to 22. 

1to22. 

25 A record printed by the recording method according to daim 23 a 24. 
form of fine partde6.^ 

region from 200 to 400 nm. 
amine skeleton. 

ethylenically unsaturated bond. 
30. The cdorant according to any one of daims 26 to 29. wherein fte coloram tes a glass transition point of 30-C or 



30 



35 



40 



45 



50 



below. 
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31 . The colorant accordingly one of claims 26 to 30, wherein the polymer co^es a polymer composed mainly 
of a th ermoplastic polymer. ' 



32 The colorant according to claim 31 . wherein the thermoplastic polymer is selected from the group consider, 
^tSSZ I acetate copolymer, an ethylene/elhyl acrylate copolymer, polyethylene, polypropylene, poh^ene. 

conic ester copolymer, polyvinyl acetate, polyester, polyurelhane. and polyam.de. 
33. Thecolorant according toclaim32. wherein the polymer hasacarboxylorsuHonicaddgroupasatur^onalgroip. 



10 



34. The ink composition according to any one 
500 nm. 



of claims 26 to 33. wherein the colorant has a particle diameter of 5 to 



35. The 



15 



colorant according to any one of claims 26 to 34, which is in the form of a polymer emulsion. 

of claims 36 to 35. which is used in an ink for ink jet recording. 



36. The colorant according to any one 



20 
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n 



22 23 24 25 



F I 6. 2 
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